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BIOPROIZvOdnOST AMORFE (Amorpha fruticosa L.) 
U JEdnOGOdIŠnJOJ, dvOGOdIŠnJOJ I 
ČETvEROGOdIŠnJOJ OPHOdnJI
BIOPRODUCtIVItY OF INDIGOBUSH (Amorpha fruticosa L.) 
IN ONE-YEAR, tWO-YEAR AND FOUR-YEAR ROtAtION













ćenito,  problemi  gospodarenja  nizinskim  šumskim 
































skom normom HRN EN 14961-1:2010 Čvrsta biogoriva – 







































simplifikacija  vodi  osiromašenju  jezika  naroda  i  jezika 
struke, što nikako nije prihvatljivo.
Vezano za terminologiju, usvojene se europske HRN EN 
14588:2010 Čvrsta biogoriva – Nazivlje, definicije i opisi te 
HRN EN 14961-1:2010 Čvrsta biogoriva – Specifikacije go-
riva i razredi – 1. dio: Opći zahtjevi približavaju našem stru-








































































Norma HRN EN 14961-1:2010 Čvrsta biogoriva – Specifi-





















vode. Norma HRN EN 14588:2010 Čvrsta biogoriva – Na-











Norma HRN EN 14961–1:2010 Čvrsta biogoriva – Specifi-





























































4:2012 Čvrsta biogoriva – Jamstvo kvalitete goriva – 4. dio: 























POdRUČJE ISTRAžIvAnJA, MATERIJAL I 
METOdE 
RESEARCH AREA, MAtERIAL AND MEtHODS


















Slika 1. Pokusna polja amorfe s pokusnim plohama 
Fig. 1 Indigobush Experimental Fields with Experimental Plots






















Parametri produkcije zelene biomase u 
jednogodišnjoj ophodnji  – Parameters of green 
























Slika 2. Pokusna polja amorfe za proljetne poplave
Fig. 2. Indigobush Experimental Fields during Spring flooding
Slika 3. Podaci izmjere na plohama 1 u pokusnim poljima I. i II.
Fig. 3 Measured data on Plots no. 1 within Experimental Fields I and II
Slika 4. Podaci izmjere na plohama 1 u pokusnim poljima III. i IV.
Fig. 4 Measured data on Plots no. 1 within Experimental Fields III and IV























Parametri produkcije zelene biomase u dvogodišnjoj 


































Parametri produkcije zelene biomase u 
četverogodišnjoj ophodnji – Parameters of green 





Slika 5. Podaci izmjere na plohama 2 u pokusnim poljima I. i II.
Fig. 5 Measured data on Plots no. 2 within Experimental Fields I and II
Slika 6. Podaci izmjere na plohama 2 u pokusnim poljima III. i IV.
Fig. 6 Measured data on Plots no. 2 within Experimental Fields III and IV











deskriptivna statistika srednjih prsnih promjera i 
visina izdanaka amorfe – Descriptive Statistics of 





















































Slika 7. Podaci izmjere na plohama 4 u pokusnim poljima I. i II.
Fig. 7 Measured data on Plots no. 4 within Experimental Fields I and II
Slika 8. Podaci izmjere na plohama 4 u pokusnim poljima III. i IV.
Fig. 8 Measured data on Plots no. 4 within Experimental Fields III and IV










Tablica 1. Deskriptivna statistika prsnih promjera izdanaka amorfe za plohe 1, 2 i 4 na pokusnim poljima I. – IV.
tab. 1 Descriptive Statistics of Indigobush shoots DBH for Experimental Plots 1, 2 and 4 on Experimental Fields I - IV
Godina istraživanja











Donja granica 95 %-tnog 
intervala pouzdanosti
Lower Limit 95 % 
Confidence Interval 
Gornja granica 95 %-tnog 
intervala pouzdanosti
Upper Limit 95 % Confidence 
Interval 
Pokusna ploha 1 - Experimental Plot 1
Ukupno - Total 1132 7,33 2,309 0,069 7,200 7,469
Pokusna polja  
Exp. Fields
I. 299 7,34 2,290 0,132 7,081 7,602
II. 264 7,11 2,420 0,149 6,814 7,401
III. 351 7,56 2,367 0,126 7,312 7,809
IV. 218 7,24 2,070 0,140 6,961 7,514
Pokusna ploha 2 - Experimental Plot  2
Ukupno – Total 1020 11,01 5,064 0,159 10,697 11,319
Pokusna polja  
Exp. Fields
I. 303 9,82 3,395 0,195 9,437 10,205
II. 225 11,11 3,696 0,246 10,626 11,597
III. 267 11,62 2,827 0,173 11,284 11,965
IV. 225 11,77 8,661 0,577 10,633 12,909
Pokusna ploha 4 - Experimental Plot  4
Ukupno - Total 1090 13,03 4,520 0,137 12,760 13,297
Pokusna polja  
Exp. Fields
I. 329 11,49 3,729 0,205 11,089 11,897
II. 261 13,36 4,522 0,280 12,805 13,907
III. 227 13,96 4,370 0,290 13,383 14,527
IV. 273 13,80 5,037 0,305 13,196 14,396
Slika 9. Srednji prsni promjeri na plohama 1, pokusna polja I. – IV.
Fig. 9 Mean DBH within exp. Plots no. 1, exp. Fields I – IV
Slika 10. Srednji prsni promjeri na plohama 2, pokusna polja I. – IV.
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Tablica 2. Deskriptivna statistika visina izdanaka amorfe za plohe 1, 2 i 4 na pokusnim poljima I. – IV.
tab. 2 Descriptive Statistics of Indigobush shoots heights for Experimental Plots 1, 2 and 4 on Experimental Fields I – IV
Godina istraživanja











Donja granica    95 %-tnog 
intervala pouzdanosti
Lower Limit 95 % 
Confidence Interval 
Gornja granica 95 %-tnog 
intervala pouzdanosti
Upper Limit 95 % Confi-
dence Interval 
Pokusna ploha 1 - Experimental Plot 1
Ukupno - Total 1132 2,16 0,423 0,012 2,135 2,184
Pokusna polja  
Exp. Fields
I. 299 2,09 0,391 0,023 2,047 2,136
II. 264 2,23 0,455 0,028 2,177 2,287
III. 351 2,22 0,431 0,023 2,176 2,267
IV. 218 2,07 0,382 0,026 2,015 2,117
Pokusna ploha 2 - Experimental Plot 2
Ukupno - Total 1020 2,74 0,569 0,018 2,707 2,777
Pokusna polja  
Exp. Fields
I. 303 2,67 0,560 0,032 2,606 2,732
II. 225 2,81 0,620 0,041 2,733 2,896
III. 267 2,72 0,484 0,030 2,665 3,782
IV. 225 2,79 0,790 0,041 2,710 2,870
Pokusna ploha 4 - Experimental Plot 4
Ukupno - Total 1090 2,95 0,618 0,019 2,919 2,992
Pokusna polja  
Exp. Fields
I. 329 2,82 0,530 0,029 2,759 2,874
II. 261 3,04 0,602 0,037 2,968 3,115
III. 227 3,04 0,654 0,043 2,951 3,122
IV. 273 2,97 0,672 0,041 2,893 3,053
Slika 11. Srednji prsni promjeri na plohama 4, pokusna polja I. – IV.








Slika 12. Srednje visine na plohama 1, pokusna polja I. – IV.
Fig. 12 Mean of shoots heights within exp. Plots 1, exp. Fields I – IV



































Slika 13 Srednje visine na plohama 2, pokusna polja I. – IV.
Fig. 13 Mean of shoots heights within exp. Plots 2, exp. Fields I – IV
Tablica 3. Proizvedena biomasa amorfe te udjeli mokrine i suhe tvari













Suha tvar  
Dry mass
na plohi po hektaru mokrine suhe tvari po plohi po hektaru
per plot per hectare moisture dry mass per plot per hectare
  kg t/ha % kg t/ha
 1 25,50 10,20 37,02 62,98 16,05 6,42
I. 2 60,20 24,80 35,79 64,21 38,65 15,92
 4 83,01 33,24 33,75 66,25 55,05 22,02
II.
1 24,55   9,80 35,68 64,32 15,75 6,30
2 55,50 22,20 35,78 64,22 35,64 14,26
4 106,00 42,40 35,51 64,49 68,35 27,34
III.
1 33,00 13,20 35,27 64,73 21,36 8,54
2 70,50 28,20 36,03 63,97 45,10 18,04
4 103,00 41,20 30,91 69,09 71,16 28,46
IV.
1 18,50 7,40 35,75 64,25 11,88 4,75
2 59,00 23,60 35,26 64,74 38,20 15,28
4 128,50 51,40 32,59 67,41 86,62 34,65
Prosječno 
Average
1 25,37 10,15 35,92 64,08 16,26 6,50
2 61,30 24,52 35,71 64,29 39,41 15,76
4 105,15 42,06 33,19 66,81 70,25 28,10
Slika 14. Srednje visine na plohama 4, pokusna polja I. – IV.
Fig. 14 Mean of shoots heights within exp. Plots 4, exp. Fields I – IV































































































































Forest products and harvesting technology – Biopotential and en-





L.) – izvor biomase za energiju//Indigobush (Amorpha fruticosa 
L.) – biomass source for energy. U: A.P.B. Krpan (ur.) Biological-
Ecological and Energetic Characteristics of Indigobush (Amor-



























Examinations on energetics utilization of Indigobush (Amorpha 





At the beginning of 2008, within the scope of the project Forest products and harvesting technology agreed with 
Croatian Forests Ltd, Zagreb, we have set up a research of biopotential, energetic characteristics and harvest-
ing technology and use of indigobush biomass. From the above mentioned project, in 2012, a separate project 
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Data of plots 2 are shown in Figures 5 and 6. Number of sprouts on plots 2 ranges from 225 on fields II and 
IV up to 303 on field I, respectively, from 90 000 pcs/ha to 121 000 pcs/ha. Minimal mean height of 2.67 m is 
recorded in field I, and the maximal in field II, namely, 2.81 m. Mean diameter was the lowest on plot 2 in field 
I and it amounts to 9.82 mm, while the largest of 11.77 mm was recorded on test field IV. After long vegeta-
tion the established production of green mass of indigobush on plots amounts from 55.50 kg to a maximum 
of 70.50 kg or from 22.20 t/ha to 28.20 t/ha. 
Average biannual production of green biomass amounts to 24.52 t/ha, respectively, average annual value 
amounts to 12.26 t/ha. Mean mass of one sprout of indigobush on plots assumes the value from 0.199 kg to 
0.264 kg, i.e. 0.240 kg on average for all plots. 
The parameters of bioproduction of indigobush for plots 4 are shown in Figures 7 and 8. Mean sprout height 
on plots 4 varies from 2.82 m to 3.04 m, and the diameter from 11.49 mm to 13.96 mm. The accumulated green 
biomass of indigobush during four vegetative periods varies between 83.10 kg/plot to a maximum of 128.50 
kg/plot. After four-year rotations, per hectare, we acquired from 90 800 to 131 600 or an average of 109 000 
sprouts and green biomass between 33.24 t/ha and 51.40 t/ha or an average of 42.06 t/ha. Average annual pro-
duction of green biomass on plots 4 ranges from 8.31 t/ha to 12.85 t/ha and the mean value for all plots is 10.52 
t/ha. Mean mass of one sprout of indigobush on all plots is 0.386 kg. 
Table 1 and Figures 9, 10 and 11 show data of the variation analysis of diameter at breast height, and Table 2 
and Figures 12, 13 and 14 show data of the variation analysis of mean sprout height of indigobush, including 
a discussion. 
Table 3 shows the production of green biomass, laboratory determined percentages of moisture ratio of green 
indigobush and dry biomass matter. On plots 1, the percentage of moisture of indigobush wood ranges from 
35.27 % to 37.02 % with a mean value of 35.92 %, on plots 2 the range of moisture is between 35.26 % and 
36.03 % with mean value of 35.71 %, while on plots 4 it ranges between 30.91 % and 35.59 % with a mean value 
of 33.19 %. The proportion of dry matter in the samples of indigobush wood, relevant for all tested plots, ranges 
from 62.98 % to 69.09 %. In average, it is lowest on plots 1 with 64.08 %; on plots 2 the average value is 64.29 
%, and on plots 4 it is the highest and it amounts to 66.81 %. Absolute values of the produced dry indigobush 
biomass in 2011 on plots 1 ranges from 11.88 kg/plot to 21.36 kg/plot or in average 16.26 kg/plot, i.e., or 6.5 
t/ha of dry biomass. 
On plots 1, which are harvested on a yearly basis at the end of every vegetative period, the annual level of bio-
productivity of dry biomass after the first vegetation in 2008, it amounted to 12 t/ha (Krpan and Tomasic, 
2009), after the second (2009) it was 7.87 t/ha (Krpan et al. 2011 –2), after the third (2010) it was 9.79 t/ha, 
and in 2011 it was 6.5 t/ha, and thus it could be concluded that bioproductivity of indigobush in one year ro-
tation varies and has a decreasing trend in comparison with the first vegetation. 
In a two-year rotation on plots 2, it was produced between 35.64 kg and 52.30 kg, with an average of 40.99 kg/
plot (Krpan et al. 2011 –2). Therefore, the mean biannual bioproductivity of dry indigobush matter amounted 
16.40 t/ha or on an annual average basis it was 8.20 t/ha which increases the value of bioproductivity for 0.31 
t/ha in comparison with the second biannual yield in 2011. 
In the four-year rotation of indigobush on plots 4, the established bioproductivity of dry biomass of indigo-
bush has a value from 55.05 kg/plot to a maximum of 86.62 kg/plot or an average of 70.25 kg/plot, respectively, 
28.10 t/ha. Mean annual bioproductivity of dry biomass in the four year rotation was 7.03 t/ha. 
Bioproductivity of indigobush in this paper, based on the measurements of growth and increment parameters, 
density of the sprouts, parameters of laboratory research, its green mass, moisture and dry matter per plot unit 
in one-year, two-year and four-year rotation, despite the understandable variations, shows the potential ben-
efit of indigobush within the family of solid fuels derived from forest biomass for energy. This paper showed 
previous research results based on which, due to the variations in the annual biomass production, it is not pos-
sible to choose and recommend an optimal rotation. 
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